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Background : Matching for the HLA-A, B, and more importantly, DR between donor
and recipient has a strong influence on long-term graft survival rates in organ trans-
plantation, especially kidney and bone marrow. Serologic typing has long been used, but
due io its high error rates of up to 25%, there is a clinical need for exact DNA iyping
method. Recently polymerase chain reaction (PCR)-based DNA typing techniques have
been successfully used, among which PCR with sequence specific primer (PCR-SSP) is
known to be reliable and by its simple post-amplification step, sufficiently rapid for
HLA-DR typing in emergency situation such as cadaveric transplantation.

Methods : In this study, to evaluate the relative performance and reliability of the
PCR-SSP method compared to serological typing, total 100 clinical samples from 85
renal transplant patients and 15 patients with other diseases were assayed for the
HLA-DR typing by both serology and PCR-SSP. According to Wetzsteon et al., confi-

dence level assignments of serological typing were made. clA and clB, no problem in
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assignment, clC and cID, difficult in assignment. Fifteen B-lymphoblastoid cell lines
were used as a source of reference DNA to confirm the specificity of PCR-SSP.

Results : All the amplification patterns using cell lines were easy to interpret and
identical to the expected patterns. In serological typing using clinical samples, 60.0%
were assigned as clA and c1B and 40.0% were assigned as c1C and clD, and there
were 29(29.0%) discrepancies in HLA-DR typing between serology and PCR-SSP. Of
these, fourA(13.8%) were serological failure; 18(62.0%) assignments of other alleles by
PCR-SSP to serological “blank”; four(13.8%) differently assigned by serology and
PCR-SSP; three(10.3%) allele splits not assignable by serology. But there was no sin-
gle case of PCR-SSP failure. ‘

Conclusions : HLA-DR typing by the PCR-SSP technique, especially a rapid modfied
method of - PCR-SSP, is ideally suited for analyzing small number of samples

simultaneously and is an alternative to serological typing in routine clinical practice in-

cluding donor-recipient matching in cadaveric transplantations.

Key Words : PCR-SSP, HLA-DR typing, Transplantation
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A A ddARA ] el BT, 2]
o|4 53] Alo]A]e] glojd A7) FHR9} 43}
Atole]l HjA, 53] HLA-DRY 9 AL 94
3] oA AAE F 93 T 842 HilH
3 giH1,2]. HLA-DR¥ 37+ EAsHAq
Wjo] BHstE o] AP glo} e ggo] 25
% oldo2x ZAstol AYAe] ¥ FAAH]
t3,4]. ol ASEs} & dd SolHL B4
g F¥AL F37] g3, FAFARAC 9l
A& BY |z FeErvt e, uAddHder ¥
== class 1T 29 £, DR52 Fo| &3t
HLA-DRYE& 7+ g dAizte] Zawge] Wx
7 ¥7) dEolch. AT HLA $aae 727 8
3 A 3[5], HLA 3¥aAo] sl ExPE
A pAsgel olgo] Jaejet ol wus
Ha Qv webA HTelEs ¥3%A HLA-DR
AAE dHAZ = e B AFHAMe] ¥ A
HJ‘ﬂE..?.k] isoelectric focusing{6], AgtHEA~AH
Z) o]t} o} A (restriction fragment length polymor-
phism:RFLP)[7] % F#&4 <422 (polymer-
ase chain reaction:PCR)[8] 52 DNAZAA}7} A]
=53 ek

°]F<] PCR 7|42, @A o] 232 3=
DNARE $4% wl 35324, Solxs} ¥
A5ste] sl FAZE AA} AEss] 9
o HLA-DRY 24¢ 98 HANZA 7477}
*=o}3 Hri¥Ex 9lr}. HLA-DR PCR Al <
7re] 6 A el 91X DRB1-4 §-3#}2)
DR ¥'d c}g4 3912 HA% APEA (primer) T
o]-4-5td £43t= W o= 2], PCR-sequence spe-
cific oligonucleotide probe(SSOP){8,9], PCR-“re-
verse” dot blot[10,11], PCR-RFLP[12], PCR-di-
rect séquencing, PCR-“finger printing”[13], PCR-
single strand conformation polymorphism(SSCP)
[14] 2 PCR-sequence specific primer(SSP)[15-
17] &9 dhekgt wyEo] Qo ol#d PCR A
Abg o] Ao g o4 JME iR
ZAAe]go] H-spa, FAbe A4 F & A9
A o] AA}slolol g}, PCR-SSOP, PCR-“reverse”
dot blot, PCR-RFLP, PCR-direct sequencing,
PCR-“finger printing” @ PCR-SSCP 52 74}9]
AFEs Fou Hatugo] wlzx urlelz A
431A X3l Aol 9ok PCR-SSP+= DR 3
H DNA o384 F-9¢} Solxez Agst= AY
A2 ZE3= W o Z A, Olerup® Zetterquist
(161 71ek9) PCRyell wls] AAbr|zke] A%3}
3 AAE o] Mg AdAe Fage) slew 3t
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Table 1. B lymphoblastoid cell lines used in PCR-SSP*

Cell line HLA-DR Type® HLA-DRB Allele®
ur - DKRDZ/53 - DRBI1 % DRB3 % DRB4 % NRRS x
rHM UK —
PGF DR15(2) - — 0101
AVL DR3 DR52 0101 —
LKT3 DR4 DR53 - 0101
SP0OO10 DR11(5) DR52 0202
BM16 DR12(5) DR52 0202
WT47 DR13(6) DR52 0301
EK DR14(6) DR52 0202
AMALA DR14(6) DR52 0101
BURK DR?7 DR53
MADURA DRS DR52
DKB DRY DRS53
RAJI¢ DR10/DR3 DR52 ND
“’Bodmer et al., 1997[18]; Kimura et al,, 1992[19]
®:Types defined by serology
“:Types defined by nucleotide sequence analysis
9:Heterozygote B cell line
ND:Not defined
B4 whgo] Y@slo] AAEs} ¥e Aoz
: : : 2. MZF

» 789} @} PCR-SSPE: €4t A
WA & dEe 743 HLA-DR 39 Ay
o2 FdE 4 ek o)el B AFoHE Fr)o)
A% 818 HLA 47} 9=9 &7 oA 5
4215 W4 o2 HLA-DR ¥ #AA 21 PCR-
SSPyst ¥ysta Ay wlws et

HE o

1. H4HA

HLA-DR¥ #4< 2% I3Fxd ZHAA Y
PCR-SSP¥<ll 2|3t DNA ZHAHe wjwxslr] 93
o 19943 149%¥ 1297 % Agogn S48
A dAddeste) AlolAle si3le HLA 39 A4t
7} 2|9 859 ()3} Alo]AF:AlAEA 524, A
717152 339)% 7let AZA 15Y (A AR A
3%, W¥YAz 79, HAA 59) 5 £ 1009
4o 2 3o heparin && EDTA Hej® %x2d
e YAZAYT PCR-SSPWe) AAMZ A}&3t
yiL=
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PCR-SSPY] 9] E-olx & 7 %3}7] 9135« Bodmer
5[18]3% Kimura 5{19]°1 <]& HLA—DRB +A
3} o)ell Fs= HLA-DR €33 So] Exo]
g3 A bl sle 15709 B-Y=F AEFE o] 43}
fdov, 7z} ME3Fe HLA-DR 843 = DRB
(B1, B3, B5) §A3 59 zAg EAL Table 1
3 2o o] ¥ RAJN AEFE A AxFE
DRB1*0101, 0301, 0405, 0701, 0801, 0901, 1101,
1201, 1302, 1401, 1402 ¥ 1501 %< HLA-DRBI1
A4z T YA (homozygote) FHAYE
B3 AEXFogen, RAJ AEXF= DRBl1x
1001/03012} o) 3 A & A (heterozygote) A &L
P& ANEFH.

3. €3 HLA-DRE ZA

g3" uhye] o HLA-DRY Al AE
slx HLA-DR kit (BiotestA}, §4)E Al&3}
et ol Axstgch Bas Ha ¥ 30 mL
<€ A 33} heparine. 2 A zlg t}g Ficoll-Paque
(Pharmacia Biotech, ~¢J%1)& o] 83l Ux 74l
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Table 2. Confidence level assigned to serologic HLA typing®

anti-DR reactivity

Cytotoxicity Extraneous Ass. Ag reactivity
scoring reactivity (DR52/53, DQ)
clA (certain) 8+ No As anticipated
cl1B (reasonably 8+ No Not as anticipated
certain) 6+ Little As anticipated
cl1C (may be present) 44+ or 6+ Yes Not as anticipated

c1D (unidentified Ag)

No anti-DR reactivity

Detected

*:Wetzsteon et al., 1992[20]

LARY ez GATAEE Estdd. =27
dp2e RPMI wixl2 23] A3tz 4Asto
Az2de AAR o YAREL Fisher A @3l
0.8 mLe2] RPMIZ 7}8la M EZPAAEE 3 Fof
Fqich. 229, F97 2 2A7E AAdT &
4% Y= TS A7) Aste] =3W HUE Hg:
dl, 100 units/mL®] thrombin & 4W&< 7}std
gto2 e @ dejest 42 WA FE &
g F A3 43832 5% Felol E A(GibeoA}, 1
Z)o] F4= RPMI wj=x(¢]s} FCS-RPMIg}x
)& shstel YT ¥fdo] 05 mle] HES
zA3s .

B ¥z 79 Bzl nylon-wool Ho2 Xy
td, B Y=7 224 columng 59T =oi(A
72 6-7 mm, Zo] 10-13 cm)ol FCS-RPMIo)| =
= nylon-wool 50 mg& 4-5 cm Zeoj7} HEE
fich. obA] 37CeA 30 ¥7F spedam FCS-
RPMIZ 2-33] AAsted Azstgel. o] colymnoi
Pz BHde EA A 10 mLe) AZ§HS
T =32 AHgst4e. oA 37Cc= 7k FCS-
RPMI 3-4 mL& &% & 4CE ¥743 FCS-
RPMI 10 mLe &34 B Y= 75 AP
o} AXL7} 2-3x10%/mle] A& A3

HLA-DR ¥ A3 ZA}= microlymphocytotoxicity
Wog AAsgEd 24 micro-welld] B J=7 1

S 7heted 37CoAA 147t F<t F4-FA) kg
< AAg og stERA 5 A4S oA 7hehe 25
CTolA 1A% A3t 4t 5% Eosin Y 2 (4.& 7}
8] d48 3 formaline (pH 7.2) 7 [AE 75t
2AA AL 2+ DR ZAHS plates Awdex=
93 147te] A ohg 53ttt HLA-DR §
289 B Wetzssteon 5[20]19) FAsHA A}
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HE2 33 AFHT 7|& (confidence level; cl)el
@2} clA, oB, dC % oD So2 THsted A
&g} (Table 2).

4. PCR-SSP

AxFet JAAANERE DNAFE phenol-chlo-
roform ol 9jals] Esigled, dy YAAAE
A4g DNA 2alg 945t A (salting-out) ¥
W ol 4%t 16].

Phenol-chloroform¥ ¢} 2|3 DNA 2l &
o e we R AANEHct. 10 mLe Hx Y
£ Ficoll-Paque W&o} AR eiYer Fe
AT AE 2 AXF HAS TEN 439 [10
mM Tris-HCl (pH 8.0), 1 mM EDTA, 0.1 mM
NaCl] 300 A5 %43 F 10% SDS 25 s}
100 mg/mL<] proteinase-K 20 (A& 7}3la 743}
A Negt F 37CAA 2-14 A7 x4 7
AAE QA5 M3 (phenol) 200 s} chloro-
form/isoamyl alcohol (24:1) 200 (A5 FH7}st4
3027 Asstz 12,000 X gl Al 5 Ezr QAP
., Az:ole Hslod chloroform/iscamyl alcohol
24:1)& 5% 718to 5 27 A=L3 o 12,000
x gl 5 ¥t YRsAch. FFA 10 (o) 5
M NaClg 743t Eqsta 100 (o] § Fel
geg spstn B E¢sto] -20CAA 30 7 %
A& o} 10 £71 A5t DNA FAE 24
1 mL9 70% oigt&& DNA FAbd] 748tz 2
Y F 12,000 x gol A 20 27 933t AA
51 DNA A2 gk 71394 DNA A5
walF 20 Ao 2HSel EH9dd. ERFIEAS
o]&3te] Be|AAY DNAY £x9 $=& 53
& ohe DNA 558 50 ng/m2 ZHso A4
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Table 3. Nucleotide sequence, and specificities of the PCR primer pairs used for identification of the allele
series DR1-DR18, and DR52 and DR53 superspecificities by the PCR-SSP techniques

Primer 5- Sequence 3- Sequence Size of  Amplified
mix primer primer PCR specificities
Product
S0 5-TTGTGGCACCITAAGITIGAAT 3047  5CTGCACTGTGAAGCTCTCAC 255  DRBL+010-DRBL#0I03
3.048 5-CTGCACTGTGAAGCTCTCCA
15 502 §-TCCTGTGGCAGCCTAAGAG 301 5-COGCGCCTGCTCCAGGAT 197 DRB1 % 1501-DRB1 % 1502
16 502 5-TCCTGTGGCAGCCTAAGAG 302 *~AGGTGTCCACCGCGGCG 213 DRBI * 1601-DRB1 % 1602
3 5'03 5-TACTTCCATAACCAGGAGGACA 303 5-TGCAGTAGTTGTCCACCCG 151 DRBI1 #0301-DRBI * 0302
17 506 5-GACGGAGCGGGTGCGGTA 38  5-CTGCACTGTGAAGCTCTCCA 217 DRB1 0301
18 503 5-TACTTCCATAACCAGGAGGACA 3,047 5-CTGCACTGTGAAGCTCTCAC 189 DRB1 % 0302,DRB1 % 1302,
DRB1 % 1305,DRB1 * 1402,
DRB1 %1403
4 504 5-GTTICTTGGAGCAGGTTAAACA 3047  5-CTGCACTGTGAAGCTCTCAC 260 DRB1#0401-DRB1 # 0411
3.048 5-CTGCACTGTGAAGCTCTCCA
7 507 5-CCTGTGGCGGGGTAAGTATA 3079 5-CCCGTAGTTGTGTCTGCACAC 232 DRBI1 %0701-DRBI * 0702
8 508 5-AGTACTCTACGGGTGAGTGTT 305 5-CTGCAGTAGGTGTCCACCCG 214 DRB1#*0801-DRB1 % 0804
9 5'09 §-GTTTCTTGAAGCAGGATAAGTTT 3079 5-CCCGTAGTTGTGTCTGCACAC 236 DRBI1 #0901
10 510 5-CGGTTGCTGGAAAGACGCG 307 5-CTGCACTGTGAAGCTCTCAC 204 DRB1 %1001
11 505 5-GTTTCTTGGAGTACTCTACGTC 306 5-CTGGCTGTTCCAGTACTCCT 176 DRB1#1101-DRB1 #1104
12 508 5-AGTACTCTACGGGTGAGTGTT 308 §-CACTGTGAAGCTCTCCACAG 248 DRB1 #1201-DRB1 % 1202
13.1 503 5-TACTTCCATAACCAGGAGGACA 310 5-CCCGCTCGTCTTCCAGGAT 130 DRB1 % 1301-DRB1 % 1302
132 505 §-GTTTCTTGGAGTACTCTACGTC 3045 5-TGTTCCACTACTCGGCGCT 171 DRB1 % 1303-DRBI1 % 1304
14.1 505 5'-GTTTCTTGGAGTACTCTACGTC 311 5-TCTGCAATAGGTGTCCACCT 224 DRB1 % 1401,DRB1 * 1404,
508 5'-AGTACTCTACGGGTGAGTGTT 215 DRB1 #1405
142 503 5-TACTTCCATAACCAGGAGGACA 312 5-TCGACCGCGGCCCGCC - 140 DRBI #1303,DRB1 % 1402,
DRBI1 %1403
52 552.1 5-TTTCTTGGAGCTGCGTAAGTC 313 5-CTGTTCCAGGACTCGGCGA 1 DRB3# 0101-DRB3 % 0301
5522  5-GTTTCTTGGAGCTGCTTAAGTC 4 5-GCTGTTCCAGTACTCGGCAT 173
53 553 5-GAGCGAGTGTGGAACCTGA 3048  5-CTGCACTGTGAAGCTCTCCA 213 DRB4 0101

AR -70Ce] BHsbedc).

7t et wjekslelch. 6M NaCl 100 (A5 713 F

. dAdygel 23 DNA ¥+ o3 22wy
o2 AAEech 1 mLe) A7 L£¥A3H [0,
32 M sucrose, 1% (v/v), Triton X-100, 5 mM
MgCl,:6H0 ¥ 12 mM Tris-HCI]& EDTA =g
500 (A9 Lz 74 F 13,000 rpmel] A

22 93 W7 AYAEL oA FF
F2 13,000 rpmellx] 1 £7F A AHst 80 (9
proteinase-K 2k3a (0.375 M NaCl, 0.12 M
EDTA; pH 8.0)e] ®-#41712 30 4.9] protein-
ase~K (10 mg/mL), 20% SDS 20 d.e} 240 (L
o F5TE Jleted A EF § 55TCelA 10 &
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of 15 27t AYsA AL =3¢ H 13,000 rpm
A 5 B A% A A" AEdd 20
T Jghe 1 mLg 7}ste DNAS A A
DNA Z4tel 100 Ao FFFE 74t 30 23
AeHg DNA gole A4 A7A -70Col s}
Az}

PCR-SSP# <) 2}§g DRB1, DRB33 DRB4 allele
¥-Ao] o]4¥ wr]Ad Seo) (sequence-specific)
primer?] ¢ x|, grjxd, He] @ 5|4 Table
33} o5, 16]. 7} primere AT (5, TF)
o4 §Astw A stgch DRBI allele 2%¢ 9]
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% primer: 107§9) ‘5’-primer9} 13702} 3'—primer
5 ol&dgda o]5e AAS z=gsld 1759

PCR-SSPE Algi@ o2 2z}t HLA-DR1<} A

DR18¢] ¥4y sids]= DRBI alleleg ¥H3}
=4 "}%ﬂ"ﬁﬂ. 7} primer £ E2] wHe Eo
AY7 FUsA Hoslgden (189 14.2%
primer £FEL ol9)), 133 14 QA= 2tz
o Yol AFste HAY primer YL 12
ol THED AYY 5 A7) A 2559
primer E¢E (1313 132 % 1413 142)& A

439 7ztzt DR13%} DR14ZF9) alleles ZAs=

9] o]&3}4c}. DR52¢} DR53 super-antigen 22
¥ Yo sidsl= DRB3} DRB4 allele £Z ¢
21§ primerE Al4-go 24 DRB1 allele 539
Eo]Ag #qlslgdt. DRB3%0101-DRB3 %0301
allele2- 2719 5-primere} 2 7§¢] 3'-primerS 3
#3t primer EFEES A8l FEZsigon,
DRB4 %0101 allele® 7z 1719} 5-primers} 3-
primer® §¢3% primer EYE L AJoste] =
=59,

DRB1 ##A=x}2] 344 intron& 7+ HLA-DRB1
alleles] FEH o2 EAsE u|So]xQ GAo|n
2 5'-primerql C5¢} 3'-primerel C3& HlS &3S
o - @7}t PCR-SSPe] W& <JAulz=i] o]
stgdch. C5& DRBL 47 exon 39 3 weke}
codon 173-1794] $1Xste FrlHde 5-TGC
CAA GTG GAG CAC CCA A-3 <)gdx, Tme
60°Colm, C3+= exon 49 5"%te] codon 193-200
o] $1x8n grxde 5-GTA TCT TGC TCT
GTG CAG AT-3'¢]¢l3, TmE& 60CE4] 2=
=9 ar7lE 796 bpytl. _

PCR-SSPyll ©§ HLA-DRY 242 st
7zt ZAwlck DRI1-DRI18Y FAL ¥ 1739
DRB1 ut-g-&3HE, DR52¢} DR53 Eo|A4L A<
37] 94¢ 7 1% DRB3%} DRB4 ul$EJE
2 FAdE (DNA diAle]l F/F5E dx) 59
20% 2} PCRS A3l gl HEEFELS 50 nge)
AlE4 DNA &9 4 4.9} PCR $+3 o [Perkin
ElmerA}, ©@]=:50 mM KCi, 1.5 mM MgCl, 10
mM Tris-C}, pH 8.3,.0.001% (w/v) gelatin]z} %
7t 200 M55 2] dNTPs (Perkin ElmerA}, o]=t:
dATP, dCTP, dGTP%} dTTP), 1 @M<} HLA-DR
DNAY FA4& 91§ <7149 So] DRB primer,

7t 0.2 M9 FZo)x primerdd C3¢} C5 ¢ 05
unit®] AmpliTag (Perkin Elmera}, u]3) Xo] L1
FEA %l £ 25 ot NS SQh.

PCR %% -2 GeneAmp-9600 thermocycler(Perkir_i
ElmerA}, w]3)& A}438le] 30 three-temperature
cycle(94Coll 4] 207} denaturation, 65°Ceil4] 50
%7} annealing, 72 Ce 4] 20&7} extension)E 1
A17E 2087 AA sk =3 A4¢ PCR-SSP9)
8% $13sd 30 two-temperature cycle(94C 9l
4] 207} denaturation, 65°C}4] 60&7} anneal-
ing-extension) 2 14|72} 587+ A8} ¢ic).

Agarose A A7)9FYe 2 PCR AEL 7143
34tk PCR 9h-3 &% 10 ol 25 (.9 gel
loading buffer[bromphenol blue$} xylene cyanolo]
2 30%(v/v) glycerol]E 7}sle, 0.8%
agarose ZAeo4 85 X 10 cme] 423 AL 05 X
TAE 4%Y(89 mM Tris base, 89 mM boric
acid, 2 mM EDTA, pH 8.0)l4 15V/cm% 10-15
B2 ol F AR, 20 X 20 cme] 3y A & 7-8
V/ecmZ 25-3087F o]% A1z}, UV transillumi-
natord}ell A gel& Z}sta FeEole FHvjztE
AR& <3kt |

1. Wetzsteon AME|E 7|=0] 2| #xfaEY o
HY DR & H

8354 WyoT HLA-DRY ZAAE AAg
100972 9J47 A% Wetzsteon AHE 7]Ze 9
s dlAFo] 294 (20.0%), olBZe| 31e] (310
%), cICZo] 309 (30.0%) R cIDFo] 109} (10.
0%) %t '

Aol AF 859 YAANEF AAE AFe) o
2 54 21, dA, dB, R dCFol 27 27
(31.8%)9.20], cIDFo] 40} (4.7%)Ack. A4
A 52419 YA A AN 2= clA, clB, cIC % clD
Fol 77t 136 (25.0%), 1561 (28.8%), 214
(40.4%) % 34 (5.8%)9x, AFARTE 334
A 747 144 (42.4%), 1290 (36.4%), 6 (18.
2%) 2 14 (3.0%)2A AAGAQA AFLAF
o4 HLA-DR @3] §& ciCe cDZel Vet
QA g-ejA ol u)3l EcHTable 4).

7le} &7 15619 JAAHAFT A =7El
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Table 4. Confidence level of serologic assignment by patient type

Patient type

Confidence level:No.(%)

A

B

C D A+4B C+D

Kenal transplantation group (n==b)
Recipient (n=52)
Dondor (n=33)
Other disease group (n=15)
Chronic liver disease(n=3)
Leukemia (n=7)
Brain death (n=5)

Total (n=100)

2 BFdA 8d, clA, cB, cC 2 cIDFe] 7}
7z} 29 (13.3%), 49 (26.7%), 3 (20.0%) =2 6
q (40.0%)24 ZA7ZAF AFAAAF ¥l clCet
clD¥ 9 W=7} Eotch AR 3412 A
AFA M= clA, B, @ clCFo] zHzt 149 (33.3
%)dod, cDF2 & <= ¢giqdch WEWsAF
741% clATe F dx ¢l%led, ciBg}t cCFo)
7z} 14 (143%)E4 25 SHA4FFANEy &
At on, clIDFE 54 (71.4%)2 A 3d= FAHAFZ
SRR AR 24 FAHAFAZ Aol
HAAHE 54| F ol clA, cIC D cIDF o] Z+7} 14
(20.0%)5 2.9, clBZe| 24 (40.0% )<t} (Table
4).

2. PCR-SSP{ 29| Eo|xT

AEFE o]43td PCR-SSPYHS& AAg Az
Fig. 1o} #o] 2 E A9olA 96 bpe] ZFZ
Z band®} 40 bp < # 2} primer-dimer band&
23 4 9gded, ol bandE-e 130-250 bpe]
allele & group 5°] F% bandol: F'Ho] &
o|3led HLA-DR¥ #HAddE oj8go] sl =
gt} 3, 13.13 14.1 primer 2§ o4] 23 band
= 130-151 bp2 4] 2 =77} #to} primer-dimer
bande} e F9& g3}t AVLE WT47&
AL FHAHPA AELFE o] 83 PCR-SSP
e & s} 5ol bandete]l FF o] DR3F3%
DR6F ¢ Al9jgt DR3Y #Ade= FA7 g
a2y} DRB1%0301 33 B{§ AVLejA &
33} 17 primer Z &9l M F3l= F7H9 band?} %
Al Z2Z =93y DRB1%13028 3§38 WT474
A% DR183 DR13.144 F701¢ %% band’} 3

Z=gleon, DRB1%1001/%03012 %83 hetero-
zygous Al EF <9l RAJIClA&= 10, 33 17 primer
ZgelA Al7je] FZ band7} #F=o] DR3IZF
DR6F 9] #Ao] F2& g3l4c}t. ol= 3 primer
#x%& DRBI1%0301-DRB1%0302, 17 primer %
32 DRB1%0301, 18 primer %%-& DRBI1%*
0302, DRB1 %1302, DRB1 %1305, DRB1 %1402 =
DRB1 %1403 ¥ §3 75| Eo]Ao] glomz,
33 17 primer 2% l4 5719 band’} =4
DR17%, 37} 189 primer Z3tolj4 Ztz} F749
band”} #& == DR18Y¥ o= HAAs gt =3
13.1 primer =%2 DRBI1*1301-DRB1 %1302,
14.2 primer %2 DRB1%1305, DRB1 %1402 =
DRB1% 14035 R 53 7o SolAe] dermz,
187} 13.1 primer Z§olA F7/19] band7} =5
W DR133), 14.22] primer Z&ol|4 ¥71¢ band
7} 23 =d DR143 o 2 77 A st ¢l e, DRB1
*13018 ¥ §3% HHKB Al £% % 18 primer =%
ANA FEXR ¢¢on 131 primer oA &
d 3% band’} #AEHE Afox DRI3gYe =
wA skt

PCR-SSP¥{ol} 2]gt HLA-DR3 #A2 93 <}
Az 2 A DR52F 2] DRB3 % 0101-DRB3 % 03015}
DR533 2] DRB4 %0101 %2 ¢j&] 522} 53 prim-
er 2§& ol43%rl. DR527 | 43+ DRB3*
0101 allele® ¥ §-3 AVL, HHKB ¥ AMALA¢®}
DRB3 %0202 allele2 ¥.-4% SPO0O10, BM16 %
EK¢} DRB3%03018 H.-§3% WT474] djs] PCR-
SSPE 411§ A=} 52 primer 2§ oA 171 &2
173 bpe 2% bandE FFF F Ude=E,
DR17(3), DR11(5), DR12(5), DR13(6), DR14(6)
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Table 5. Discrepancy in HLA-DR type assignment between serology and PCR-SSP

Serology PCR-SSP No. of cases Total (N=29)
Initial PCR failure 0
Aliele not assignable by serology 4
DR?/DR? DR14/DR15
DR4/DR12
DR4/— 1
DR1/DR14 1
Allele missed by serology 18
DR1/— DR1/DRS8 1
DR4/— DR4/DRS8 1
DR7/— DR7/DRS8 2
DR9/— DR9/DRS8 1
DR11/— DR11/DRS8 1
DR13/— DR13/DR8 2
DR14/— DR14/DRS8 1
DR15/— DR15/DR8 1
DR1/— DR1/DR13 1
DR9/— DR9/DR13 1
DR14/— DR14/DR13 2
DR13/— DR13/DR14 1
DRY/— DR9/DR4 2
DR8/— DR8/DR11 1
Allele wrongly assigned by serology 4
DR4/DR13? DR4/— 1
DR1/DR13 DR1/DR14 1
DR4/DR13 DR4/DR8 1
DR13/— DR4/DR18 1
Allele splits not assigned by serology 3
DR4/DR6 DR4/DR13 1
DR7/DR6 DR7/DR13 1
DR11/DR2 DR11/DR15 1

% DR83e #AE g3 & & U =37
DR53¢<l 43+ DRB4%0101¢ ¥ &3 LKS3,
BURK 3 DKBel s PCR-SSPE AAlg A3}
53 primer =& o)A 213 bp2] 2% bandE A3 F
g o=, DR4, DR7 ¥ DR939 #AL 9
g3 & & Ak 28} DRS2F o) 43+ DR8
AL ¥{3 MADURAE: 52 primer 2ol A
5o} band?| FFo] HF A st o= DRS
haplotype2 DRB3 §#Ax}7} &4 7] o &
olch,

1009919} J47AME <183 PCR-SSPe| A= o}
el ASE ALdstae olYHFA & FIH
g3l =5 HEgk HLA-DRY #AL & 4+ U4
o, oAselyd DR52 @ DR53F 2 DNA band
7t $ZHAck(Fig. 2, 3). PCR-SSPy<| 23
HLA-DR¥ Ao Fo& 2349 AT 49
29, 1) 1dlellA] 1, 3, 18 primer & el4 3749
%%o| 5 7% DR1, DRI89] ojyAHiAZ HA
stglew, 2) 1o 4] 3, 18 primer Z 3§ oll4] 27
o] FXo] ¥ 7Y DRI8 FHAJJAZE #AsY
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Fig. 1. Illustration of the spec1f1city ‘and the relative size of the PCR pfoducts obtained in DR “low
resolution” PCR-SSP typing using B lymphoblastoid cell lines. IC:internal control, SP: specific primer,

P:primer dimer.

a2, 3) 183} 13.1 primer oA F Al FZo]
" 797t 14 e ol DR13g o2 A3}
fAiL(Fig. 4), ol A=3 »pe} e HLA-DR
Y BY7F BFe w BAo] oiujy HLE
itk JdA4AAZ DR13Z o2 A A= 23
dden, 18 Algfstd =5 o} DRY allele
2 B5E o YAF ALY £ 239F primer
3 13.19 M9t 2= 5 A9, = DRB1%1301 allele
< B4 A7t 74(304%)9.on, primer 3§}
185} primer = 13.1°] FAldl FFd AL, 5
DRB1#%1302 alleleS ®§§ Z-$7} 141(69.6%)
Aot

AEAE B K3k, AZF 1599 JAAA
2091 % dde2 MR o FAlAle] 98] 72z 2
3| ulB-3te] PCR-SSPE AAjetz #5314 <L
2E ASdA 2 A M2 dAsg.

3. Y Wi nt PCR-SSPHo| Hlw

z

=

dAe3 W3 PCR-SSPY 7+e] HLA-DR3
HAo] FUAR AtEs 25 299 (29.0%)9°
o, PCR-SSPe] #Ao] dsldd AL= & o
= glddch E9Xd ALE F¥EE JFe B
W, 1) A AASNE cDF Fato] FAs
z wtylo2: HLA-DRY %Ao] ¥rssigdw
737} 4o (13.8%)2+ PCR-SSPyo 2Lt z}z}
DR14/DR15, DR4/DR12, DR4,- ¥ DR1/DR14=2
wA=dct 2) ¥4 wye 2+ HLA-DR
ol FIAFA =& blankgl o} PCR-SSPH] o
2 olyAFAZ #A=HAY At BF 184

(620%)24 ¥AHA wPoz DR8YL A3}
A EHAR A7t 10924 7R wston,
DR13¢] 54, DR47} 24 o DR11e] 14} <zl
del. 3) EHEAH BAAYE clA £ cBFd &
3o HLA-DRY o] wlwd fojstgdr 73T
% 49 (138%)°14 ¥R w45 PCR-SSPH
Apolo] HLA-DRY 9] Ao Euxslgd ¥4
3x o2 DR13g o g #A=g)or} PCR-SSP
W o 2 & blank, DR14, DR8, % & DR188c = 3
Ak 4) 49" wgoz DR splitsle
BASA FRD A7} 30 (103%)gem, Y
&4 ¥Ho] DR6ZIYH 2= PCR-SSPHo =
£ DRI3%o2, ¥48x wxgo] DR2ZIYR 1
o PCR-SSPye2: DRISH2 247 w75
<olc} (Table 5).

dAd B ANE s|Ze] web WP
Wizt PCR-SSPYl Abole] @do] 2axd A%
+ clAF 294941F 59 (17.2%), clBZ 3145 54
(16.1%), clCF 3041% 104 (33.3%)4g 2=, cD
Z 1041%F 99 (90.0%)2 A A3 Al wyle R
HLA-DR mA o] 35<¢d clCe}, ch—‘.'-ollkl a0l
=7} ¥3tc} (Fig. 5).

A 2247e =4 DNA 2234, PCR &
$% Az=, PCR 4 2 A9FRHoz 1}
Yoz n, DNA elzao] 2~1247, PCR &%
% Az#Ao] 1412, PCR #4q) 1217 208
AN7|dE}Ao] 002 & 5“7} olato] £~ 8
=9},
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Fig. 2. lllustration of the HLA-DR *“low resolution” PCR-SSP typing using peripheral blood of kidney
transplant donors or recipi_ents, of which HLA-DR superspecificity was typed as DR52 group(A), and

DR53 group(B).

=t
=

o

Aol Aloll glojr] A7lFzte} &2 Abo]o
ZAHFAH] 4L cAAYE QAAFH gt
v} HLA-DR¥ 2] Fg Ao dallre A= =3
o] o§A7} ek 1980 o)A B3[21]e] <3}
W alAl 4AlelAle] A¢ HLA-DR¥ O dANAwr}
HLA-A, -B, -C3 9 AZAx vldll o|A|A7]9]
Ao Bt F9F AL A= Ao ¥aH
dck. 2, &Rkl dedAAE A
cyclosporine(CyA)e] QAo g A £% o|Fql

o
el

1983133} 19863 Alolel B w[22]e] 23w =3
Aot Ar1YSE(graft survivaDdles 2
Fg vjxA ¢teor}, HLAZF £dAHAUE A+
FAAREE] e da F7RRAR o
el vaf2]d <stw, HLA-DR o) A3
Aol Ao A &7 PEFo] 85% A, HLA-DR ]
st A 23 A 78%xc} o} HLA-DRE
o] A7|AEES AAIE ) gde® A=
o] lAlE]lx r}. ol HPol ¥ DRY A
AL R wapubg AAbe] slEe] tiar o] v
24 H&3 HLA-DRE o] 7hsstds] We
o2 Azt A3HA 7&4#] 7Z1&Hql 7

o
L2
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Fig. 3. lllustration of the HLA-DR “low resolution” PCR-SSP typing using peripheral blood of kidney
transplant donors or recipients, of which HLA-DR superspecificity were typed positive for both DR52

and DR53 group (A:DR4, DR14; B:DR4, DR12).

n o N ©
T My~ - <
CCoCom Moo
ooo0o00o0a

neg. control
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Fig. 4. An example of interpretation of “low resolution HLA-DR” PCR-SSP typing (DR4, DR13). DR
type was assigned as DR13 when both DR13 and DRI18 specificities were amplified.

A2 HLA-DR &<i9] 2d 7Z5rt 23 YF£Ho]
43 B Ao Eelg A% WdAr] (immuno-
magnetic) S AX¥Ez 7]&9 A o3

fo 2
dn 2 |e
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Fig. 5. Discordance between serologic and PCR-SSP DR typing(N=100) according to confidence level of

serologic assignment.

Ad v @R o2 FYHE class [T Qo] glo
o, DR52 Zo| %3+ HLA-DRYSE 7 ggal

Azbe mAEg9) WEst Er] W] WYty
ol Wel ©Jg HLA-DRY 74}9] 2989 ofx
5 25%] ol23 Q3 A A}o]g) A7 o
A3t A ke A4t @4l EZ Fgolyd 9
JAE olgg F FaAo] dAHT e, o]
€ FTTolAL oluxat Ade T & e }o)
Wt EASAE FAARNLSL of7F 5 Q7] u
wolti2324]. At AR 5o myFs] o)A
WA E 23 £7171 o]2e] HFTgBRE Ay
3= 71 32§ 22 o)t} Opelz[117) Ao 4
F3tAdd nYA7] olAFo] HLA-DRY AYA
oFE& DNAYoR FFHog zAls & A
HLA-DR 3¢ AHj}Ao] A7|YE 5] A3 o
F& oAtz sgen, A AU Y
i #< whyge] HLA-DRYS A&3] #six &
3tl7] WEl 3R] olAle leix HLA-DR
A F8 el ZES stsAe] Qda »
A 512

2 d7dME Yo WFo] Zads)
AR Wetzsteon 5[20]2) A=z 53 cICe clD
o #iddte A9t 400%2H £ WEE o
oo, =g AojAlZ 9 Fr|FEAFANA 462%2
B7VAFAES] 21.2%0 vs AFE) g AL
AAd@atel 4 FAstAql HLA-DR 74}e] #%o)
olgicte AL & qlZsF 3 Qi) wela] Alo]

r I

Alell 2le}4 HLA matchinge A8 3)517] <44
€ €AY BYe A" $ A= B g4
3 ARl de MRS AAHe Aol We
sheh. |

I Solofy RAYEH Fo4g “"ﬂg
HLA ##z}¢] DNA. ‘57]‘1%"} 7t allele?] &4
o] ¥sAx[5], HLA ¥z}2) o] A 2 9} ‘\";“f}‘f}
A Zlsel dallA AASA FEEz QeH25]
HLA-DR 2z}= HLA class II ggo24 B ¥
ZF F9 Azt ddgdez Y. HLA
class I ¥ A= heterodimeric membrane glycopro-
tein® 24 6 HMal9 Tgto] $Jxs= DRAS}
DRB 2 sisl codel oo} 4 &2 744
. DRBl §AxE § 719 Frejd =]
dth. R WA EHoz: ¥e wEe oyA
(polymorphism)o] #ZF=&dl, g714d 24 2
I dAAA < 18093712 DRB1 allele (DRB1*
0101-DRB*1001)¢] #<ql=%lo v, DR1ej4 DR18
7t Hol ¥ Y] Ao e] Qlr}5,18]. DRB1
A F2 9YH RIdEs 5 #Ad exond
9-13, 26-333} 67-74°.24 %2 codon 3 I
AF 5] glow, 7} allele Tholl= o] T}y A B9
o d7lMde] AT A7t £3) UcH26]. =

€ 542 A 29 DRB §#A (2nd expressed
DRB1)<el DRB3, DRB4¢} DRB5= DRB13} A=
LA FdAol UM o] F wAHAE FALRA
(coexpression) XIt}{18]. DR2 (DR159 DRI16)
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H A 3PS codingdlx ¢l DRB1 $#x: DRS51
EAE codingdtZ ¢+ DRB5 §#xl¢}, DR3
(DR17:} DR16), DR5 (DR113} DR12) % DR6
(DR13= DR14) ¥ 3$ codingdlx 2l DRBI
fAx= DR52 ¥-2}5 codingdl® 1+ DRB3
A z}¢}, DR4, DR7, DR9E- coding3}l3 ¢l= DRBI1
A7+ DR53 ¥ AE codingdli. ¢J= DRB4 &
Azbe} 7tz A7 =ojglch. 2|} DR1, DR %
DR10¢ codingdtx® <& DRB1#-#Az& ojud
A2¢] DRB HAzets dAS YA ¢ir)
DRB1-DRB3/B4/B52| 434+ HLA ZApAlo)
A AEgg DRY #AHE % 71Fe2 43 )
[16]. o]2{3 HLA-DRB #Azt2] 542 2ay
83 7oz EA¢o=24 HLA-DRYE 54
g 4 <l&dl, isoelelctric focusing[6], RFLP[7]
% PCR{8] &2 DNA ¥A{®{e] HLA-DR3® #A}
24 A=57] A=

E3 PCR 7|42 DNAE wtA|zt ujo wint
g FEFogn 4 AANEx FHAI A5
s SE2 st DNADE 33¢ 4 Qo4 &
ol =g w§ Fa AlEsl7] ad e Yoz
HLA-DR® ¥ 7kl J4Ho2 ol4d 7
7V 712 =g & 5 <o PCRY2 DRB1-
DRB3/B4/B5 #A#}te] dhyAN-95 HAZ} Apd
AE o83ty AdHoz FH3loq EAde W}
W o 2], PCR-SSOP, PCR-“reverse” dot blot,
PCR-RELP, PCR-direct sequencing, PCR-“finger-
printing”, PCR-SSCP, & PCR-SSP % @& &%
o] WiyEeol deom 2 JAA sHAe] dF A}
7 olFoiAx sl AAolch. oleld PCR AA
S0 Moz olg5s] A $HHez
Aspulgol AAdol stul Holm 6A17 olufel
Axtel AnE BEL 4 Q5F Asdel sz
dqule P Holwrt FobA AL A Aggwst
xo}ok g}, PCR-SSOP, PCR-“reverse” dot blot,
PCR-RFLP, PCR-direct sequencing, PCR-“finger
printing” ¥ PCR-SSCPL: oz DRy TEAo
2 #A%= DNA #4& F3¢ oL $3+
DNA®] o3y Adg 77 okt EAYESH 7Yy
o2 HFss Yo g A dinle P Bolurt ¥
ol ZJA Aol AHgrE Fort FHAL w40
telny HAlrb AlgsbA] Zlche ©hA-e] el
PCR-SSP+ 204 %< DRy cdAie] &4

3= DNA R 99 Eolxoz AfYs: 409 =
7o APLAE o]43te) PCRE AAF t}e DR
YHEE 5% DNAS &4 458 st uy
o2 oete] PCR Wiy7} wjwg o gz 3

& 2" ZAe] Act16]. (1) PCR-SSP:= &)

A7t FolA ol YA A W] PCR-SSOP4)
u]3] &olalct. (2) PCR-SSP: Ax}e] @S] 3
A4 olyHEA ] WAl Lolstl. (3) PCR-
SSPe] 3tstA wh-g-o] 5% DNAo| SSO probe
7} A3zt shebA ubg vl o Pwsr] g
o Eolx7} ¥t} (4) PCR-SSP= Z%¥ DNA
o YL BBl HE Aol AFHD AR
Al H714F 28 %9 DNA 55 433}
7] W&ol 2X7F ojuje] A} el @|Ho] s53o
A&3ta Zhdsich (5) AAbw|go] A sty FA
717} 4} (6) PCR-SSPE= § 540l =& 7y
ol 2 3% wro HLA class-1I13 3y 2 o] 7}
T Zel.

PCR-SSPeoll 2]3+ HLA-DR o} 3 A Ao} 9)o]
A} primere E-o] allele 32 groupg A#zo®
ZEZF F UL E qgtE oo} Frl. o] uhye
primer2} complementary-DNA 2] g7]jxjdo}] A
3 dAEE Aot 2FA 4L AT vlE W
$o] B} EdAo 2 FEx PCR uso 54
o o}3pe[27], olejg AL PCR cycle?] x7]
@Aol FeFc. weld PCR-SSP ¥y
9] EojAde PCR yhg-9] d¥R-Ed £33z &
T 9deon, alleled] fAH FZAEL £4 5
o] w2} AAS T o] ol agarose A A AT
ot} Hugyorw FHAF 5 SIri{16,28-31]
aeu AAWe PCR HaiEdo] o 9ley
ukgo] of7]8 4 omE Wit i] Yooz
2 FAl FE oo} 3, olu WFUAdEE
A8tz 3= HLA digiziel Az oA
o] ¢l DNA 235 AAsledof IcH32]) =%
primer2] 3’ WdE o] g /) Axe g
o] A3} ¢ A$olE misprimingel ©]& ¥l
Soldal FEo| o 4% 1o = primer T
Aol HAE Fol2 ggrc) Bein 5[33]2 ol#
g ok ukee Zoly] ¢35t nested PCRYS
Tekstdch. B AT e o] AT o]of
HLA-DR #4¢ $]g PCR-SSP% kitstst7] ¢1%
Ao nested PCRY S AH&sld AFHL AYF
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o sk
¥ d7elA 3t® primers} HLA-DR¥Y #4
2%t primer £33 PCR-cycle?] &5 9 x|7}
71L& allele &2 group 5°] DNA FFeo glof
& dREs Holwrst Y47l w@Eel DR1-18
! DR52, 539 #Adl+= & #4171 9k =%
Olerup®} Zetterquiste] ¥.1[16]<] 23l PCR-
SSP¥3#} Taql DRB-DQA-DQB RFLP®-& 100%
9] dA%xE wqgcrl. HLA-DR17, DR18, DR13,
DR1429] 7% #ZZ4 3= 17, 33} 18, 183 13.1, 18
3} 14.29] primer E§tllA F Al 27012 bands}
FZo] 5o #He F4F 2o, AEF ¢
JAHAE o]47 ALl HLA DR #Ae¢] &
7Fed At ol

kol 4] AF§ ule} zre] HLA-DRo] Qo4
gstAq Wy Ao A=yt RF3H
DNA ZAdist wixs] & 4 DRY HAo] =B
YA e A5/t gL ZleE HriEHz gl
F odizie] 94 FAdXAE £¥HE Alsaedg
[16], (1) 5 digidxl HLA-DR &Aool A=
A A4S AT A W e 2 AFsE &
2] “serologic blank”® uveld &§o] For},
PCR-SSPel} 9] 4] = “serologic blank” 2} DR&&
g 4 QA @ Zeoluz Ao EAHA A
A F¥3FA7E PCR-SSP FAAE: o3 §
A2 g8 ZAolch (2) vAAAcE FI=HE
DR &4 Z& U7k wApubgo 2ls) 3
329 WYe2: XY DRYo® f5d 4
e}, PCR-SSPell <3l DR32o| A& £4
o] 7}%5¥ Zqldl, 53 DR63 £ DR52Fl %
3l DRY SO oA ol=& 7HsAol &k (3)
By =z Fo Ee7t gAY ¥eF BY =
To AESHe] "ol AT2A 4% &9 &
AEHNE B3 de FA9 Afdde AFAU
o2 Ao #Fol YE A¥rt wLd
PCR-SSPY& AlsA DNAE E:23te 7iYel=
2 o]zt #ASdx AHYF DRY 4] 7%
Zolct. (4) A=A Q Yol AHgsE= FHAHL
}elgl Eo]A (monospecific) & 7HAl ZH& 77}
3ol Ex F¥AY FHI dhdstA dYem=
“split” DR 9] A& ¥ g3 Wyes
£ old9¢u], PCR-SSP: “split"¥§g 7AAsE
DNA o34 #-9l9 d7iMdt ¢ ¢ gled &

wa Hr oo

— 228

Aol 7hs3tq B AHgsa ceky DR A}
7} b @ Aol

£ d7elxE: A%t W PCR-SSPY7)
9] HLA-DR¥ HAo] ¥UAg A$E BF 294
(29.0% )2 4 Marsh 5[3]3} Papola S[4]¢} »w
o} Ao} AdXFct. A=A e 2= HLA-
DR¥e] F 3434 =2 blankg oy} PCR-SSPY
o2e oYyHFARZ J|AHHANUYD A$r7t PCR-
SSPYle] Az =2 & o 3% DRS, DR13 ¥ DR4
Yolglon, YA BAHYFCE A 3L cB
ol 43 HLA-DR¥ sAo] n|x £o|3}g
Solx EF3t3 PCR-SSPyz #Ae] BUAXF
7Z%+E 52 DR13%} DRI4E 23§ A¢+dct o
g4 £ 79 FA}A 74 (Biotest, U)ol
o]4-5 F¥3o] DR4, DR13 % DR148 9| H#A 4
FAZ G422 AAgc) zeln YA 9
Yo 2 DR69} DR2F 9| split¥$ fAsA 23
9 A YA BAHIE cDFl &3 ¥
AstAql Wyle T+ HLA-DRY #Ao| ¥7}153}
A" 75l PCR-SSP¥e&+ DR fHo] &
olstgle =2 PCR-SSPH¢] Alzxsl #& Wy
9& 4 5 A

AT vl e HAlate] A7 A Fio}
A7lelAl g AAse A47 Bt ded $
T4 o) FojAE HAA A7|e1A 9] gl
E 24%A wde dAEg ¢ e ASse A
g3 PFagel "gsich AESA whye] ¥
HLA 348 A AAA|Z o] ZolA o] AL
o]4-3t7]7} o]®)$-}, DNA A 3 PCR-SSP
We Zhsta AAbAzre]l dEslo] oy £
o] ZAbell H3Hslsch

ojate] Axg geokstw, PCR-SSP¥H& DNA
YA E Ao o)z HLA-DR3 3w 7Alolnz &
olg, duls g MyFAMo| ¥ BY Yz ¥
g7l ¥ g3 429 HAARE FAs} MEstd,
obo2 sty whylel <j§ HLA-DRY ¥
ZAALE YA £ U AR Yzt o] Wy
& B3 (1) A8y ZHAE+ DRI @50
U3 Wetzsteon] AFHEF C & Do A
A i} Ao &<, (2) Ao|Agd AAT AFY
gt A F A Fo9xte] DRY & )
< skA wHgstE 49 “high responder”s} 1
7] Zjzte] DR3 84¥7A (3), BY =79
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27} ojele AHA Foizte) DRY ¥4}, (4)
374 ol ATY Tojxte) DRY §27
A}, (5) Z4o0)4le sigt AwEe] DRY §¥74
sh, (6) AHAl A71E ol4Y MR Frlo] Azl
slel 414& HLA-DR ZAbde2 7h47 32 2
o2 A7,

2 ¢

W 2 A7)olA & AlolAz FHolYd g
AME AT $42 Aol ZAHFA
53 HLA-DRYS H§ HEs} o9 YFeiy
£ AASE $23 A2 43A ot A
ql "hlo] <3 HLA-DRE AA:= 7o) A=Ay
o] vto} A2 HAhiyo]l RAE3 Qo). HE
EAAYESTH 7Y BAHe=Z PCRE o]4£3 o
2 71A] ¥ye] A =s e o]% PCR-SSP¥o)
A&Gstds Ao g5e] 9 94" 444
o] ¥& Ao oz gtk

9 Y AolAE sl HLA Y347 o3
9 8593 gt ARE B 159 5 £ 1003
#AxR2Ry AL FxYL FAZ sto F9
#3353 wylsl PCR-SSPye 2 HLA-DRY 7
ALE AlAElY o ARE wwEtz, 15709 B 9
ZF AEFE |85 PCR-SSPe| EolAe &
Q3.

d H A ANST gAYy e s HLA-DR
A AT f5e FEzh QU AAx 53 clA
9} cIB7} 60.0% 929, #5e] gy Adw
53 cCst cID7l 40.0% %t AXFE o]L3
PCR-SSP 9] Eolx 2 ZAlg A ¥E HEXF
A4 A3t Eeo] bande FFS FIY
Ao, AAANE o] 43 HAAAZfAE 2 &
oAell 4 HEF band’} %= o] HLA-DR3Y #A
o] &ol3l4ict. ¥ g whyal PCR-SSPY 7t9)
HLA-DR3 #Ao] BUAXEH A$E ¥5F 294
(29.0%)%ct EUdX=E 49 #3& A 9
w4 HLA-DRY o4(13.8%)ol}, splitd ==
(10.3%)°] E7ls3lddd AS, & A4zt A 7
A} =y AHFEA(EL blank)gl eyt PCR-SSPY
o2 olYAHJAZ wAHH 795(62.0%)9 A3
A w3} PCR-SSP¥ell 9|3t HLA-DR¥ Ao}
A2 o2 79(13.8%) EFolxlen, PCR-SSP¢

Aol Z23AYD A9 & dn g A
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